Adipocyte-derived microvesicles are associated with multiple angiogenic factors and induce angiogenesis in vivo and in vitro.
We previously reported that 3T3-L1 and rat primary adipocytes secreted microvesicles, known as adipocyte-derived microvesicles (ADMs). In the present study, we further characterized the 3T3-L1 ADMs and found that they exhibited angiogenic activity in vivo. Antibody arrays and gelatin zymography analyses revealed that several angiogenic and antiangiogenic proteins, including leptin, TNFalpha, acidic fibroblast growth factor (FGFa), interferon-gamma, and matrix metalloprotease (MMP)-2 and MMP-9, were present in the ADMs. Gene expression of most of these angiogenic factors was induced in the adipose tissue of diet-induced obese mice. Furthermore, leptin, TNFalpha, and MMP-2 were up-regulated at the protein level in the adipocyte fractions prepared from epididymal adipose tissues of high-fat-diet-induced obese mice. ADMs induced cell migration and tube formation of human umbilical vein endothelial cells, which were partially suppressed by neutralizing antibodies to leptin, TNFalpha, or FGFa but not to interferon-gamma. Supporting these data, a mixture of leptin, TNFalpha, and FGFa induced tube formation. ADMs also promoted cell invasion of human umbilical vein endothelial cells through Matrigel, which was suppressed by the addition of the MMP inhibitor 1,10'-phenanthroline and a neutralizing antibody to MMP-2 but not to MMP-9. These results suggest that ADMs are associated with multiple angiogenic factors and play a role in angiogenesis in adipose tissue.